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© Method for purifying water in a washing machine. 



© Method for washing clothes or dishes, particularly in household machines, comprising at least a washing 
phase and a plurality of rinsing phases, said phases being in each case preceded by corresponding water filling 
phases, in which the liquor is being let into an appropriate washing tub or tank containing the washload, and 
being further followed by corresponding drain phases, in which the liquor used for each individual treatment 
process is let off said tub or tank, wherein the filling phase provided to let the wash liquor into said tub or tank is 
in turn preceded by at least a purification phase in which said liquor undergoes at least a reverse osmosis or 
ultrafiltration or nanofiltration treatment or a combination thereof. 

Also the liquor used for the rinsing phases undergoes a preliminary purification phase consisting at least of a 
^ reverse osmosis or ultrafiltration or nanofiltration treatment or a combination thereof. 
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This invention relates to a method for filtrating and/or purifying the water that is used for washing 
clothes or dishes, particularly in household-type washing machines. 

The process of washing clothes or dishes in household-type automatic washing machines is widely 
known to use water from the water supply tap which is heated up, mixed with appropriate detergent 
5 substances and either pumped onto the items to be washed or collected in a tub to form a bath in which 
the items to be washed are dipped and agitated. 

These washing processes are also known for their effectiveness to be heavily dependent on the quality 
characteristics of the water used for washing; in particular, the hardness of the water, ie. the concentration 
of calcium and magnesium ions contained therein, leads to a couple of drawbacks: first of all, the presence 
io of said calcium and magnesium ions in the wash water inhibits the action of surfactant substances 
contained in the detergents, so that in practice it can be affirmed that, all other conditions being similar, the 
harder the water, the larger the amount of detergent that needs to be added into it so as to ensure an 
equally acceptable washing results. 

It is in fact estimated that, if approx. 130 g. of detergent are required to do the washing of 5 kg of 
75 normally soiled clothes in pure water, the amount goes up to 240 g. if the same washing is done in water 
having a relatively high hardness degree. 

Considering both the average frequency at which a washing machine is used at home and the relatively 
high costs of detergent aids, the economical advantage that would derive from the use of purified water is 
easily appreciated. 

20 ft is furthermore quite obvious that such a circumstance is still much more true in the case of 

dishwashers, which are usually in operation once or even twice each day throughout the year, thereby 

generating a correspondingly huge quantity of contaminated water, even if the fact has to be taken into 

account that the penetration rate of dishwashers in households in general, albeit tending to grow steadily, is 

still significantly lower than the penetration rate of clothes washing machines. 
25 A further aspect that needs being increasingly taken into due account is that of the considerable 

pollution effect being brought about by the huge amounts of detergents which are each day brought into the 

environment with the water being discharged from these machines, and which could on the contrary be 

retained and saved if they were used in a more moderate way. 

Furthermore, said calcium and magnesium ions have a strong tendency to get combined and settled on 
30 to hot surfaces: this leads to the severely disturbing drawback of scale forming on the resistance-type 

heating elements used to heat up the water, with the notoriously resulting negative effects in terms of loss 

of efficiency and durability (shorter life) of the same heating elements. 

Different methods have been employed or proposed in view of removing said negative effects through a 

reduction in the presence of calcium ions or other salts in general. 
35 A generally known method lies in the practice of letting the water be circulated through appropriate 

chemical substances (zeolites and the like) having the property of intercepting and fixing these ions and 

salts being present in the water. 

This water softening method is for instance largely used in household-type dishwashing machines. 
However, this technique, albeit quite easy to implement, is not fully satisfactory , since it requires the 
40 provision of reservoirs, conduits, etc., which take up a lot of that space which is always at a premium in 

such home appliances. 

Furthermore, it necessarily involves a higher complexity in the control circuits, and all this of course 
leads to significantly higher costs, and is even less acceptable for use in clothes washing machines 
requiring water to be supplied and filled in at a considerable flow pressure in order to flush the detergent 
45 away from the corresponding compartment in the detergent dispenser and admit it into the tub. 

As a matter of fact, if one of said water softening devices is included in the water supply circuit of a 
washing machine downstream of, ie. after the appropriately provided air break (as called for by law 
regulations) and upstream of, ie. before the detergent dispensing reservoirs, an unacceptable reduction in 
the flow pressure of the water through said reservoirs would occur due to the high water flow resistance 
so created by said water softening device. 

Such a drawback is on the contrary scarcely important in dishwashing machines, since the detergent is 
usually placed directly in the tank in these machines and, therefore, no particularly high water flow pressure 
needs to be maintained after the air break. 

A purification method applicable to water from washing processes is known from EP-A-0 467 028 to be 
55 efficient, economical, free from any particular installation-related requirement or constraint, and capable of 
handling an adequate quantity of water before the next washing process is started. 

Such a method uses the characteristics of the reverse-osmosis and/or ultrafiltration processes as 
applied to a clothes washing machine in order to achieve enhanced characteristics and efficiencies in the 
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filtration of the water and also in order to be able to use said properties in view of recovering used water for 
re-use in the washing process, so as to come to an overall reduction in the amount of fresh water taken 
from the water supply tap, thereby making a considerable step forward in the pursuit of what is widely 
known to be a basic design target for all manufacturers of household washing machines in general. 
5 The method disclosed in the above cited patent specification practically reaches its basic aim (the 
example provided in said patent specification, which showed how a clothes washing machine without any 
provision to purify and recover used process water was using a total 57.2 liters to complete a cycle, 
whereas water consumption in the same clothes washing machine using an embodiment according to the 
invention in said patent amounted to merely 33 liters, thereby saving a full 24 liters per cycle of fresh water 
10 from the tap, should be remembered in this connection). 

However, the proposed method can be further improved to a significant extent as far as both the overall 
water consumption and the detergent consumption are concerned. 

As a matter of fact, said estimated overall water consumption of 33 liters, as considered in the above 
cited example to be necessary to complete a washing process, is almost solely ascribable to the fresh- 
75 water filled in to carry out the last three rinses, whereas that amount of water, under proper conditions, can 
actually be further filtered and recovered. 

It would therefore be desirable, and it is actually an object of the present invention, to provide a 
household-type washing machine to handle either clothes or dishes, which requires a minimum amount of 
water and detergent to be used in the washing process, without impairing its washing performance 
20 capabilities, while making use of known techniques. 

Such an aim is reached in a washing machine which has such construction features as substantially 
described with particular reference to the appended Claims. 

The invention will be further described hereinafter, wherein its application to a clothes washing machine 
is illustrated by way of non-limiting example with reference to the accompanying drawings, in which: 
25 - Figure 1 is a schematical view of a portion of the water circuit of a clothes washing machine according 
to the present invention; 

- Figure 2 is a view of an improvement in the clothes washing machine shown in Figure 1 ; 

- Figure 3 is a view of an improvement in the clothes washing machine shown in Figure 2. 

The basic characteristics of both the reverse-osmosis and ultrafiltration processes are assumed in this 
30 connection to be already well-known. In any case, reference should be made to the afore cited patent 
specification for a concise, but complete description of said characteristics. 

The basic idea behind the present invention lies in associating a preferably household-type washing 
machine, such as a clothes washing machine or a dishwashing machine, with a process for purifying the 
water to be used for washing, which is based on ultrafiltration, nanofiltration and reverse osmosis depending 
35 on the desired extent to which the water is to be purified for practical purposes, said purification process 
being applied by substantially submitting to subsequently reapeated "cascade" treatments each load of 
purified water obtained from the preceding purification stage, starting from the purification of the amount of 
water being discharged at the end of the washing phase of the machine. 

With reference to Figure 1 , the liquid flow circulation arrangement is illustrated schematically along with 
40 the position and the type or nature of the different filters being provided in said water flow arrangement. 

A household clothes washing machine 1 of the well-known "Jet System" type can be seen as being 
represented there, in which all of the liquor 2 discharged throughout a washing process, ie. comprising the 
wash and rinse liquor for an aggregate total amount of approx. 70 liters, is indicated symbolically with an 
arrow and is shown to be conveyed into a reservoir 3. 
45 From this reservoir 3, through a conduit 4 and a pump 5, the contaminated water coming from the 
washing phase of the process is filtered by one or several mechanical filter means 6, the purpose of which 
is to mechanically retain coarse-grained or coarse-sized soil particles and foreign matters, also in view of 
preventing the following filtering stages from becoming clogged. 

The liquor flowing out from said filter means is let into an ultrafiltration cell 7 which is effective in 
50 separating very fine particles down to a size of approx. 10 3 nm, as indicated in Table 1. 

The characteristics of this cell are essentially dependent on the characteristics of the membrane 
contained therein. Anyway, the ultrafiltration cell considered in connection with the case being dealt with is 
made so as to be capable of filtering through 90 percent of the liquor and holding back the remaining 10 
percent containing soil particles and macro-molecules, said retained liquor being then either caused to flow 
55 back into the contaminated-liquor reservoir 3, through a conduit 8, or definitively discharged from the 
machine. 

The liquor filtered by the cell 7 contains essentially water plus the components of the detergent 
substances and most of the inorganic salts, and through a conduit 9 is conveyed into a second reservoir 10, 
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the purpose of which is to provide a buffer storage reservoir waiting for the next phase. 

From this buffer storage reservoir, the liquor is then drawn through a conduit 1 1 and, by means of a 
second pump 12, is caused to flow into a nanofiltration cell 14. 

Even the characteristics of this nanofiltration cell can be defined at will within the limits set by the 
5 characteristics of the membranes being available to this purpose. Anyway, said nanofiltration cell 14 is 
arranged to treat the in-flowing liquor by filtering 50 percent of the liquor containing substances with a M.W. 
(molecular weight) >200, such as surfactants, polyphosphates, zeolites, enzymes and the like, and is 
capable of discriminating molecules having an average size of 10 nm (see Table 1). 

The thus permeated liquor is then sent to a reservoir 13 through a further conduit 16, while the 
70 remaining 50 percent of unfiltered liquor, which mainly contains substances with a molecular weight <200, 
such as carbonates, sulfates, chlorates and the like, is in turn sent to a reservoir 15 through a further 
conduit 17. 

In conclusion, the arrangement calls for the presence of four reservoirs, ie. the reservoir 3 containing a 
concentrate of wash liquor and, therefore, soil; the reservoir 10 acting merely as a buffer storage; the 
75 reservoir 15 containing water, detergent and mineral salts; and the reservoir 13 containing just water and 
mineral salts. 

At the end of the sequence of the various filtration 
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processes, the result is that, based on the afore cited example of a clothes washing machine of the "Jet 
55 System" type, the different reservoirs will contain the following quantities of liquor, wherein said liquor will 
have a composition as indicated in the Table below: 
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liters 


composition 


reservoir 3 


(60) 6 *> 


all of the soil and the substances added to the water 


reservoir 10 


54 


all of the substances added 


reservoir 15 


26 


substances with a molecular weight <200 approx. (such as 
carbonates, sulfates, chlorates, hypochlorites, some silicates, etc.) 


reservoir 1 3 


27 


substances with a molecular weight >200 approx. (such as 
surfactants, polyphosphates, zeolites, enzymes, etc.) 



") It should be noticed that approx. 3 out of the overall 60 liters of water which are required to 
complete an entire washing process are retained in the clothes, while the remaining 57 liters 
are discharged. 
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Furthermore, the 6 liters of very contaminated water (practically a concentrate of soil) that remain in the 
reservoir 3 at the end of the filtration cycle in the ultrafiltration cell 7 are definitively discharged from the 
machine. 

Anyone skilled in the art will at this point be able to appreciate the way in which this invention can be 
practically used in a washing machine: as a matter of fact, the availability of several reservoirs containing 
liquors that have different compositions, but are obtained from the filtration of the liquor discharged from the 
washing process, enables the liquor to be each time filled into the wash tub to be selected and metered 
from the appropriate reservoir so as to each time optimize the consumption of both water and detergent, as 
it has been previously explained. 

As a matter of fact, after all of the water from the washing phase of the process has been first 
recovered into the reservoir 3 and then treated through the described sequence of filtering processes, the 
next washing process can be carried out by selectively taking the liquor needed in the various process 
phases as follows: 

1st phase: washing - 13 liters of liquor are taken from the reservoir 15. 

2nd phase: 1st rinse - The remaining 13 liters are taken from the reservoir 15 (the liquor will have 

cooled down in the meanwhile). 
3rd phase: 2nd rinse - 11 liters of liquor are taken from the reservoir 13. 

4th phase: 3rd rinse - Utilization of 11 liters of liquor taken from the reservoir 13, where 5 liters are 
left. 

5th phase: 4th rinse - 11 liters are used, 5 of which are taken from the reservoir 13 and 6 further 
liters are taken directly from the water supply mains 20. 

As it can be seen, the aggregate amount of the liquor taken from the recovery reservoirs for use in the 
various phases of the washing process strikes a good balance with the amount of water recovered and 
treated from a previous washing process, since the 6 liters of fresh water integrated from the water supply 
mains actually correspond to the 6 liters of liquor that are definitively eliminated from the reservoir 3 after 
the treatment in the cell 7, as previously illustrated. 

A further improvement to the present invention is possible when the fact is considered that, for the 
washing phase of the process, only 13 liters of water are required out of the overall 26 liters being available 
in the reservoir 15, and that this particular phase also requires addition of detergents, which are on the 
contrary diluted in all of the 26 liters of liquor collected in said reservoir. 

Furthermore, the liquor containing detergents that remains in the reservoir 15 is also used to fill the tub 
in order to carry out the first rinse phase, as indicated above, so that the presence of a certain amount of 
detergents in that liquor, albeit quite diluted, will undoubtedly prove detrimental to some extent to the 
effectiveness of said rinse cycle. 

With reference to the accompanying Figure 2, said improvement consists in letting the liquor held back 
by the nanofiltration cell 14 undergo a further treatment through a new nanofiltration process, by inserting a 
pump 12bis upstream of the new nanofiltration cell 14bis and separating the reservoir 15 into two distinct 
reservoirs 15a and 15b, wherein the reservoir 15a is arranged to collect the liquor retained by said second 
nanofiltration cell 14bis and the reservoir 15b is arranged to collect the liquor permeated through said cell. 

Since the washing phase of the process requires 13 liters of liquor, and this amount corresponds to 
exactly half of the 26 liters that were previously filled into the reservoir 15, all that it is required is to have 
the cell 14bis arranged in such a way that half of the whole amount of liquor (ie. 13 liters) is actually 
retained, and then sent into the reservoir 15a, while the remaining 13 liters are let through into the reservoir 
15b. Such an improvement, further to enhancing the degree of purity of the liquor in the reservoir 15b used 
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to fill the tub for the first rinse phase of the process, brings about a greater detergent concentration in the 
liquor stored in the reservoir 15a in view of its use to supply the washing phase of the process, which can 
therefore be carried out using less detergent and lowering its environment polluting effect, while the 
corresponding tables concerning the availability of recyclable liquor in the various reservoirs and the use of 
the same liquor in the various process phases, change as follows: 

1 Iters compos i tion 



reservoir 3 (60) 6 all of the soil and the sub- 

stances added to the water 



reservoir 10 54 all of the substances added 



reservoir 15a 13 substances with a molecular 

weight >200 (such as surf- 
actants, polyphosphates, 
zeolites, enzymes, etc.) 



reservoir 15b 13 substances with a molecular 

weight <200 approx. (such as 
carbonates, sulfates, chlora- 
tes, hypochlorites, some si- 
licates, etc.) 



reservoir 13 27 substances with a molecular 

weight <200 approx. (such as 
carbonates, sulfates, chlora- 
tes, hypochlorites, some si- 
licates, etc.) 



*) It should be noticed that approx. 3 out of the 
overall 60 liters of water which are required to 
complete an entire washing process are retained in 
the clothes, while the remaining 57 liters are 
discharged . 
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TABLE OF LIQUOR USAGE FROM THE STORAGE RESERVOIRS FOR THE VARIOUS 

PROCESS PHASES 


1 st phase: washing 
2nd phase: 1st rinse 

3rd phase: 2nd rinse 
4th phase: 3rd rinse 

5th phase: 4th rinse 


13 liters of liquor are taken from the reservoir 15a. 

13 liters of liquor are taken from the reservoir 15b (the liquor will 

have cooled down in the meanwhile). 

11 liters of liquor are taken from the reservoir 13. 

Utilization of 1 1 liters of liquor taken from the reservoir 13, where 

5 liters are left. 

11 liters are used, 5 of which are taken from the reservoir 13 and 

6 further liters are taken directly from the water supply mains 20. 



A further improvement to the present invention is possible when the fact is considered that the liquor 
being discharged by the machine from the last rinse phase, or last rinse phases, is rather clean so that, if 
this liquor is conveyed into the reservoir 3 along with the one discharged from the previous process phases, 
it mixes up with the more contaminated liquor already stored there. In a subsequent process phase, all of 
the liquor contained in the reservoir 3 is treated in view of separating various amounts of liquor with different 
degrees of purity. This of course means that a process is practically carried out in order to separate what 
was originally already separated and has been then unappropriately mixed. 

In order to avoid performing this essentially superfluous separation operation, it can be seen, with 
reference to Figure 3, that the machine can be provided with a further water circuit, as indicated 
schematically by the arrow 21 , which is appropriately equipped with electromagnetically actuated valves to 
direct the water load into the reservoir 10 or, depending on the degree of purity required for the rinse water, 
even into the reservoir 15b or 13. 

Anyone skilled in the art would of course be able to properly arrange the water circuits and the related 
control means in order to achieve the above indicated functions, according to the desired allocation of the 
various fractions of purified liquor. 

As far as the size or dimension to be given to the various component parts involved, flow rates, 
pressures, etc. is concerned, reference is again made to what has been indicated in this connection in the 
afore cited patent specification, particularly in connection with the selection of such flow rates as to ensure 
that the various purification treatment steps are completed in a period of time that is shorter than the time 
usually elapsing from the end of a washing process to the beginning of the next one, ie. between two 
subsequent uses of the washing machine. 

It is furthermore particularly advantageous that the above described washing process be carried out in a 
washing machine containing all of the required reservoirs. 

To this purpose, considering that there are many of such reservoirs to be used in the process according 
to this invention, and that the liquors contained in said reservoirs are interchangeable in that they are 
decanted, ie. poured off from a reservoir into another one, in view of saving some space inside the machine 
it may be advantageous to adopt the technique based on the use of so-called collapsible reservoirs capable 
of mutually exchanging the volumes taken up by them when filled, as described in the Italian patent 
application no. PN91A000081 filed by the same applicant. 

Anyone skilled in the art will of course appreciate that the afore described embodiments of the present 
invention have been illustrated with reference to a clothes washing machine by mere way of example, and 
that the teachings contained therein can be used, with the appropriate constructive adaptations, also in 
conjunction with a dishwashing machine, since also dishwashing machines actually operate by performing a 
sequence of distinct process phases including one or more washing phases followed by a plurality of rinse 
phases. In particular, it should be pointed out that a dishwashing machine from the current production uses 
on average a total water amount of approx. 25 liters for each complete washing cycle comprising a pre- 
wash and a main wash phase, followed by three subsequent rinse phases, each one of said phases using 
five liters of water. 

Claims 

1. Method for washing clothes or dishes, particularly in household-type washing machines, comprising at 
least a washing phase and a plurality of subsequent rinse phases, said phases being preceded by 
corresponding water fill phases in which the liquor is let into an appropriate tub or tank holding the 
items to be treated, and being further followed by corresponding phases in which the liquor used for 
each single treatment is discharged from said tub or tank, wherein the filling of the washing liquor into 
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said tub or tank is preceded by at least a purification phase consisting of letting said liquor undergo at 
least a treatment of reverse osmosis or ultrafiltration or nanofiltration or a combination thereof, 
characterized in that the liquor used for the rinse phases is subjected to a preliminary purification 
phase consisting of at least a treatment of reverse osmosis or ultrafiltration or nanofiltration or a 
5 combination thereof. 

2. Method according to the preceding claim, characterized in that said preliminary phases of purification 
of the different loads of washing and rinsing liquor are started and completed in a period of time 
preceding the phase in which water is required to be let into the tub or tank, preferably in the period 
w between a washing phase and the preceding one. 

a Method according to the preceding claim, characterized in that the washing liquor is taken from a 
reservoir (15) which is served by a conduit (17) carrying the liquor being retained by a nanofiltration cell 
(14), in that the liquor for at least a rinse phase is taken from the same reservoir (15), in that at least 

15 part of the liquor for at least a further rinse phase is taken from another reservoir (13) which is served 
by a conduit (16) carrying the liquor permeating through the same nanofiltration cell (14), in that said 
nanofiltration cell is supplied with the liquor conveyed thereinto from a reservoir (10) by means of an 
appropriate pump (12), in that said reservoir (10) is supplied with the liquor permeated through an 
ultrafiltration cell (7) which in turn can be supplied from at least a mechanical filter (6) associated to an 

20 appropriate pump (5) that draws the liquor from a collecting reservoir (3) into which all of the liquor 
discharged from the various phases of the process carried out to wash and rinse said items is 
conveyed. 

4. Method according to the preceding claim, wherein the liquor retained by the ultrafiltration cell (7) is 
25 either returned to the collecting reservoir (3) or is definitively discharged from the machine. 

5. Method according to any of the preceding claims, characterized in that the nanofiltration ceil (14) has 
a retained liquor to permeated liquor ratio of approx. 50:50, and that the ultrafiltration cell (7) has a 
retained liquor to permeated liquor ratio of approx. 10:90. 

30 

6. Method according to any of the preceding claims, characterized In that said recovery reservoir (3) is 
completely emptied before being again filled with the liquor discharged from the phases of the 
subsequent washing process. 

35 7. Method according to any of the preceding claims, characterized in that the liquor retained by the 
nanofiltration cell (14) undergoes a new nanofiltration treatment in a subsequent nanofiltration cell 
(14bis) with the aid of an appropriate pump (12bis), in that the liquor retained by said cell (14bts) is 
conveyed into a reservoir (15a), and in that the liquor permeated through said cell is sent into a 
reservoir (15b). 

40 

a Method according to the preceding claim 7, characterized in that the retained liquor to permeated 
liquor ratio of said nanofiltration cell (14 bis) is approx. 50:50. 

9. Method according to the preceding claim 8, characterized in that the whole amount of washing liquor 
45 is recovered from the reservoir (1 5a). 

10. Method according to the preceding claim 9, characterized in that at least part of the liquor used in 
the subsequent rinse phases of the process is taken from the reservoirs (15b and 13). 

50 11. Method according to claim 3, characterized in that the liquor used in the last rinse phase of the 
process is discharged into the reservoir (10). 

12. Method according to claim 3, characterized In that the liquor used in the last rinse phase of the 
process is discharged into the reservoir (13). 

55 

1a Method according to any of the preceding claims, characterized in that said recovery reservoir (3) is 
completely emptied before being filled again with the in-flowing liquor discharged from the various 
phases of the process. 
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14. Method according to any of the preceding claims, characterized in that one or more of said 
reservoirs (3, 10, 15a, 15b, 13) are housed within the outer casing of the washing machine. 

15. Washing machine performing a washing method according to any of the preceding claims. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 



11 



EP 0 578 006 A1 




EP 0 578 006 A1 




13 



EP 0 578 006 A1 




EUROPEAN SEARCH REPORT 



Application Nomhtr 

EP 93 10 9493 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



A,D 



Citation of document with indication, where appropriate, 
of relevant passages 



DE-A-35 13 939 (INSTITUT FUR 
KOMMUNA LW I RT SCH AFT) 

* claims; figure * 

US-A-4 156 621 (AMERICAN STERILIZER 
COMPANY) 

* column 2 - column 3, line 30; figures * 

PATENT ABSTRACTS OF JAPAN 
vol. 006, no. Oil (0088)22 January 1982 
& JP-A-56 136 693 (MITSUBISHI HEAVY IND 
LTD) 26 October 1981 

* abstract * 

EP-A-0 467 028 (ZANUSSI ELETTR0D0MEST I C I 
S.P.A.) 

* claims; figures * 

DE-A-35 13 940 (INSTITUT FUR 
KOMMUNALWIRTSCHAFT) 

* page 5 - page 6; figure * 

EP-A-0 449 060 (INDUSTRIE ZANUSSI S.P.A.) 

* abstract; figure 1 * 



The present search report has been drawn up for all claims 



Relevant 
to chum 



1,2,4,11 



1,2 



1,2 



1,2 



1,4 



14 



THE HAGUE 



Parol w fl tf l— «fu»» 

18 October 1993 



CLASSIFICATION OF THE 
APPLICATION (lnt.CLS) 



D06F39/00 
A47L15/42 



TECHNICAL FIELDS 
SEARCHED (lnt.CX-5) 



D06F 
A47L 



COURRIER, G 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant If taken alone 
Y : particularly relevant if combined with 

document of the nine category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T i theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document dted in the application 
L : document cited for other reasons 



A : member of the s 



c patent family, 



